The Cornelian cherry, which can be used as both food and medicine, is highly tolerant to diseases and pests, so it is a rare plant species that can be grown without chemicals and it is capable of fruit bearing under modest agrotechnical conditions. In Serbia, over 500 Cornelian cherry genotypes have been monitored and observed in all morphological and chemical characteristics and registered a very large variation in fl owering time and maturity, morphometric properties of fruits and nutrient content. Based on the last three years results, this paper shows pomological characterization for fi ve the best selections that can be recommended for reproduction by specially developed technology to the Faculty of Agriculture in Novi Sad, and their benefi ts of growing in organic orchards. Phenological observations showed that the earliest start of fl owering was noted for Apatinski rani and R1 (midJanuary) while later fl owering was in Bačka and PPC1 (end of January). At the latest fl owering registered in CPC16 (in early February). Although Cornelian cherry fl owers early, before leafi ng, fruits ripen very late. In the average for all study years, the earliest start of ripening fruit was found in PPC1, following Apatinski rani and CPC16 (mid-July) while latest start ripe fruit Bačka (in early August). On the basis of morphometric measurements clearly stands out PPC1 from the fruits of maximum mass (6.60 g) and fl esh ratio (88.75%), followed by R1 (4.55 g; 87.84%). All other genotypes have a weight over 3 g and fl esh ratio over than 80%. The average the total soluble solids, total acidity, total sugar, vitamin C and anthocyanins were 20.22%; 2.59%; 16.28%; 19.13 mg/100 g; 87.00 mg/g, respectively, for all examined genotypes.
INTRODUCTION
In Serbian folk tradition Cornus mas L. is a symbol of health, spiritual fi rmness, stamina and longevity. The popular saying "healthy as the Cornelian cherry" translates aptly into English as "fi t as a fi ddle". Serbia has extraordinarily favorable conditions for Cornelian cherry growing and expansion of this neglected fruit species and exploitation of its huge potential for organic production would bring large economic benefi ts (Bijelić, 2011) . The Cornelian cherry fruits can be consumed fresh or in the form of various processed products (Bijelić, 2009 (Bijelić, , 2011 Bijelić et al., 2011c) and can be safely recommended as food for children. Also, the Cornelian cherry may have large applications in medicine and cosmetics (Celik et al., 2006) , or as ingredient of herbal preparations used in the treatment of diabetes (Jia et al., 2003; Jayaprakasam et al., 2005) . In addition to the above, the Cornelian cherry is suitable for hedges, anti-erosion protection and as greenery in urban areas, as it tolerates high levels of air pollution. The Cornelian cherry wood is strong and resilient and it can be used in carpentry and wood turning industry (Chatfi eld, 2006) . It is also an important honey plant because it blooms very early (Bijelić, 2011) . In spite of a wide applicability of Cornelian cherry fruits and a growing interest of fruit growers, the presence of the Cornelian cherry in our country is still negligible. It is found mainly in home gardens and extensively grown mixed orchards (Bijelić, 2011) . The biggest problem is associated with Cornelian cherry harvest, because these wild forest fruits frequently grow on inaccessible terrain. This problem could be successfully solved by selecting superior genotypes (Bijelić et al., 2008 (Bijelić et al., , 2011a (Bijelić et al., , 2011d and growing them in plantation orchards. The aim of this study was the pomological characterization of cornelian cherry selection that can be recommend for the cultivation of gardens and plantations. All promising Cornelian cherry selections, over fi y genotypes, were planted in the fi rst collection fi eld in the region where it continues to monitor their growth and development with the aim of standardizing the varieties of Cornelian cherry in Serbia. It also developed the technology of Cornelian cherry planting material and the best displayed selections are already present in cultivated areas which every growing season increases.
MATERIALS AND METHODS
Cornelian cherry trees successfully grow and fruiting both in diff erent locations and on diff erent geological substrates. A collecting trip was conducted on the territory of the Vojvodina Province and Mačva region, where Cornelian cherry trees are frequent in the natural population of tress and secondary provenances also. Climate and soil conditions in the test fi eld are the same, so that the diff erences in terms of pomological research result varietal characteristics genotypes, without aff ecting the environment, because all of tested genotypes growth in the same conditions. In the last ten years, Cornelian cherry trees have been registered and monitored during all phenophases of their growth and development. The objects of this paper are fi ve the best genotypes, those which on average demonstrated signifi cant features for recommending expansion of cultivated areas. The paper presented results at the last three years (2011) (2012) (2013) . Flowering and maturity phenophases, morphometric characteristics and chemical content by conventional methodologies (AOAC, 1984) were observed. The data obtained by a two-factorial analysis of variance ANOVA in the statistical program STATISTICA (StatSo , 2013) . The average results of the research over three years are presented through fenograms and table.
RESULTS AND DISCUSSION
Cornelian cherry fl ower very early, before leafi ng, and a pollen that bees provide is the fi rst valuable source, at a time when nature has very little else fl owering plants. One Cornelian cheery tree has an average of 240 000 yellow little fl owers, so from one hectare bees can collect up to 20 kg of honey (Klimenko, 2004) . There is a large variability in fl owering stage between diff erent genotypes and also in the framework of a tree. Flowering starts from the base of fruit trees and goes to the top. In the spring can be observed the branches of the tree in which are fully open, half open and unopened fl owers.
Phenological observations on average for all study years showed that the earliest start of fl owering (Fig. 1) was noted for R1 (January 24), and the earliest entry in the full fl owering stage, while later fl owering was in Apatinski rani (January 27) and PPC1 (January 28). At the latest fl owering registered in Bačka (January 31).
Although Cornelian cherry fl owers early, before leafi ng, fruits ripen very late. In the average for all study years (Fig. 2) , the earliest start of ripening fruit 1: Fenogram of Cornelian cherry flowering (average of 2011-2013) 2: Fenogram of Cornelian cherry ripening (average of 2011-2013) Pomological Characteristics of Cornelian Cherry (Cornus mas L.) Selections in Serbia and the Possibility… 1103 was found in Apatinski rani (July 15), and the latest ripe fruit of Bačka (September 5) . According to Klimenko (2007) Cornelian cherry varieties in Ukraine ripen from late June to mid-October, depending on variety. The fruits of Cornelian cherry from the area of the Upper Polimlje mature in the period of 28 August to 16 October (Jaćimović, 2006) , which is longer by 15 days of ripening interval specifying the other authors (Krgović and Vračar, 1998) . The results obtained in this study are consistent with previous studies of phenological phases of Cornelian cherry genotypes in Serbia (Bijelić, 2011; Bijelić et al., 2011b) .
Consumers worldwide are increasingly showing interest in natural high quality fruits, what exactly is a Cornelian cherry. On the basis of morphometric measurements (Tab. I) clearly stands out PPC1 from the fruits of maximum weight (6.60 g) and fl esh ratio (88.75%), followed by R1.
Cornelian cherry population in Slovakia have fl esh ratio of 77-86% (Brindza, 2005) , while authors in Turkey (Pirlak et al., 2003) found genotypes with higher fl esh ratio. Cornelian cherry varieties grown in Ukraine are very large fruit and fl esh ratio, 85-92% (Klimenko, 2004) . Directions of Cornelian cherry selection should primarily focus on the greater fruit weight, which has the strongest direct correlation with the mesocarp weight (Bijelić et al., 2007) . Featured selections are very valuable genetic material for future breeding program, because can compete with the cultivars (Klimenko, 2004) , as well as selections of Cornelian cherry (Yalcinkaya, 1999) . In addition to the fact that in Serbia there are genotypes noteworthy breeders by the results of previous studies on higher fl esh ratio and a signifi cant fruit weight (Korać et al., 1996) .
The quality of each fruit intended for fresh market or processing is refl ected in the contents of fruit sugar, acids, vitamins, minerals, aromatic, pectin and other substances. Selection CPC16 stands out for its high content of total acidity (2.88%) and vitamin C (21.00 mg/100 g fruit), with low total solids content (18.25%), total sugar (13.28%) and anthocyanins (78.11 mg/100 g fruit). In fruit selection Apatinski rani recorded high total solids content (21.34%), total acidity (2.57%) and anthocyanins (105.92 mg/100 g fruit), while low total sugar content (17.67 %) and vitamin C (16.15 mg/100 g fruit). Selection Bačka is distinguished by high values of all examined the chemical composition of mesocarp, except in the low content of vitamin C (14.63 mg/100 g fruit), while the fruit R1 recorded lower total sugar content (14.71%) and anthocyanins (90.42 mg/100 g fruit), and PPC1 is distinguished by the highest content of vitamin C (21.32 mg/100 g fruit). Great variability in acids (4.70%) showed (Pirlak et al., 2003) , while Tural and Koca (2008) reported that the total acidity of fruits in Turkey in the range from 1.10 to 2.53%. Examined Cornelian cherry selections have signifi cantly higher total sugar compared to the genotypes from Slovakia (Brindza 2006) , Montenegro (Jaćimović, 2006) and Ukraine (Klimenko 2004) . However, Klimenko (1990) states that, regardless of the lower content of total sugars in cornelian cherry fruits, 85-95% are fructose and glucose, while fructose has a lot more, and this is what, among other things, gives importance cornelian cherry as fruit species. Cornelian cherries have a signifi cant content of colored substances and are among the herbs because the fruits have antioxidant properties (Popović et al., 2012) . Other authors cite many better anthocyanins values (Tural and Koca, 2008) , where the epidermis contains far more anthocyanins than the fl esh (Klimenko, 2007 
CONCLUSION
Based on the results obtained in this work, and based on previous research, we can conclude that through many years of trials clearly separated the top fi ve selections suitable for commercial production of organic fruit orchards, because this species has a genetic tolerance to pathogens and pests. Flowering shows much less variability in relation to the maturation stage of the fruit, which is clearly separated early (CPC16, Apatinski rani and PPC1), medium (R1) and late maturing (Bačka) genotypes, which has great practical importance when planning to carry out harvesting and processing. The fruits are suitable for both fresh consumption and for processing into various products, and are certainly far better compared to the collection production, which has until recently only been present in the region. The research program was singled out as the best selection and production technology of plant material, which slowly take their deserved place in commercial fruit production.
